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(57) ABSTRACT 

A method for upgrading medical equipment is disclosed. The 
method may include: according to a first target upgrading 
identification in a Software upgrading package, determining a 
first target equipment number corresponding to the first target 
upgrading identification. The table of upgrading identifica 
tions can include association between upgrading identifica 
tions and equipment numbers of the medical equipment. The 
method further includes sending the Software upgrading 
package to a first target medical equipment corresponding to 
the first target equipment number to allow the first target 
medical equipment to upgrade itself according to the Software 
upgrading package. 

Medical equipment acquires the Software upgrading 
package. 

The medical equipment acquires the first target 
upgrading identification carried in the Software 

upgrading package. 

The medical equipment acquires the Second target 
upgrading identification corresponding to its own system 

configuration. 

e Second target upgrading identification 
is consistent with any of the first target 

grading identifications) 

The Software installation package is unpacked to 
upgrade the medical equipment. 

The unpacking of the Software installation package is 
rejected, and the upgrading process terminates. 
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O 

The Server may query a table of upgrading identifications according to a 
first target upgrading identification carried by a Software upgrading 

package and determine a first target equipment number corresponding to 
the first target upgrading identification. 

The server may send the upgrading package to the first target medical 
equipment corresponding to the first target equipment number So as to 

enable the first target medical equipment to upgrade itself according to the 
upgrading package. 

FIG. 1 B 

(Abstract figure) 

  



Patent Application Publication Jun. 30, 2016 Sheet 2 of 9 US 2016/O188318A1 

Medical equipment acquires its own System configuration. 

The medical equipment calculates an upgrading identification 
corresponding to the System configuration. 

The medical equipment sends an upgrading identification file to the 
Server containing association between upgrading identifications and 

equipment numbers. 

The server generates a table of upgrading identifications according 
to the upgrading identification file. 

FIG. 2 
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301 

The server acquires a table of configuration information of 
medical equipment. 

302 

The Server calculates an upgrading identification 
corresponding to each of the System configurations. 

303 

The server generates a table of system configurations 
according to the System configurations and upgrading 

identifications. 

The server maintains the table of system configurations 

A Software upgrading package is generated according to the 
table of system configurations 

FIG. 3 

304 

305 

  



Patent Application Publication Jun. 30, 2016 Sheet 4 of 9 US 2016/O188318A1 

40 

The server receives a request for querying the transition history of System 
configuration of the second target medical equipment. 

402 

The server determines the Second Larget equipment number corresponding to the 
Second target medical equipment according to the query request. 

The server determines the upgrading identification and the timestamp 
corresponding to each of the second target equipment numbers according to the 

table of upgrading identifications. 

404 

The server determines the system configuration corresponding to each of the 
upgrading identifications by querying the table of system configurations. 

405 

The information about the transition history of system configurations of the 
second target medical equipment corresponding to the second target equipment 
number is acquired by comparing the System configurations corresponding to 

cach of the timcstamps respcctively. 

FIG. 4 
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50 

Medical equipment acquires the Software upgrading 
package. 

502 

The medical equipment acquires the first target 
upgrading identification carried in the software 

upgrading package. 

503 

The medical equipment acquires the second target 
upgrading identification corresponding to its own System 

configuration. 

N e Second target upgrading identification 504 
is consistent with any of the first target 

Y 

505 

The Software installation package is unpacked to 
upgrade the medical equipment. 

506 

The unpacking of the software installation package is 
rejected, and the upgrading process terminates. 

FIG. 5 
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Medical equipment acquires difference information between the 
System configuration corresponding to the first target upgrading 
identification and the system configuration corresponding to the 

Second target upgrading identification. 

The medical equipment rejects unpacking of the Software upgrading 
package and indicates the difference information to the user. 

FIG. 6 
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Control logic for fist data 
processing 

FIG. 7 
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DATA PROCESSING FOR UPGRADING 
MEDICAL EQUIPMENT 

0001. The present application claims the priority to Chi 
nese Patent Applications No. 201410843341.5, filed with the 
Chinese State Intellectual Property Office on Dec. 30, 2014, 
which is incorporated herein by reference in its entirety. 

BACKGROUND 

0002. Usually, large medical equipment is a complicated 
system that consists of various hardware and software. With 
the development of medical Science and technology, medical 
equipment has become more diverse and is used more greatly 
than before. Accordingly, upgrades and replacements of the 
various hardware and Software in the medical equipment are 
more and more frequent and system configuration for the 
medical equipment is more and more diversified. In the 
related art, when an upgrade is needed for a certain type of 
medical equipment, a new version of the software will be 
developed and a software upgrade is conducted on the medi 
cal equipment. 
0003 NEUSOFT MEDICAL SYSTEMS CO., LTD. 
(NMS), founded in 1998 with its world headquarters in 
China, is a leading Supplier of medical equipment, medical IT 
solutions, and healthcare services. NMS supplies medical 
equipment with a wide portfolio, including CT, MRI, digital 
X-ray machine, Ultrasound, PET (Positron Emission Tomog 
raphy), Linear Accelerator, and Biochemistry Analyser. Cur 
rently, NMS products are exported to over 60 countries and 
regions around the globe, serving more than 5,000 renowned 
customers. NMS’s latest successful developments, such as 
128 Multi-Slice CT Scanner System, Superconducting MRI, 
Linear Accelerator, and PET products, have led China to 
become a global high-end medical equipment producer. As an 
integrated Supplier with extensive experience inlarge medical 
equipment, NMS has been committed to the study of avoiding 
secondary potential harm caused by excessive X-ray irradia 
tion to the Subject during the CT scanning process. 

BRIEF DESCRIPTION OF DRAWINGS 

0004 Features of the present disclosure are illustrated by 
way of example and not limited in the following figure(s), in 
which like numerals indicate like elements, in which: 
0005 FIG. 1A is a schematic graph illustrating an appli 
cation scenario of a method for data processing in an example 
of the present disclosure; 
0006 FIG. 1B is a flowchart illustrating a method for data 
processing in an example of the present disclosure; 
0007 FIG. 2 is a flowchart illustrating a method for data 
processing in another example of the present disclosure; 
0008 FIG. 3 is a flowchart illustrating a method for data 
processing in yet another example of the present disclosure; 
0009 FIG. 4 is a flowchart illustrating a method for data 
processing in still another example of the present disclosure; 
0010 FIG. 5 is a flowchart illustrating a method for data 
processing in a further example of the present disclosure; 
0011 FIG. 6 is a flowchart illustrating a method for data 
processing in another further example of the present disclo 
Sure; 
0012 FIG. 7 is a block diagram illustrating a server in an 
example of the present disclosure; 
0013 FIG. 8 is a block diagram illustrating medical equip 
ment in an example of the present disclosure; 
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0014 FIG. 9 is a block diagram illustrating a structure of a 
first data processing control logic in an example of the present 
disclosure; 
0015 FIG. 10 is a block diagram illustrating a structure of 
the first data processing control logic in another example of 
the present disclosure; 
0016 FIG. 11 is a block diagram illustrating a structure of 
the first data processing control logic in still another example 
of the present disclosure; 
0017 FIG. 12 is a block diagram illustrating a structure of 
the first data processing control logic in yet another example 
of the present disclosure; 
0018 FIG. 13 is a block diagram illustrating a structure of 
a second data processing control logic in an example of the 
present disclosure; and 
0019 FIG. 14 is a block diagram illustrating a structure of 
the second data processing control logic in another example 
of the present disclosure. 

DETAILED DESCRIPTION 

0020 For simplicity and illustrative purposes, the present 
disclosure is described by way of examples. In the following 
description, numerous specific details are set forth in order to 
provide a thorough understanding of the present disclosure. It 
will be readily apparent however, that the present disclosure 
may be practiced without limitation to these specific details. 
In other instances, some methods and structures have not been 
described in detail so as not to unnecessarily obscure the 
present disclosure. As used herein, the terms 'a' and “an are 
intended to denote at least one of a particular element, the 
term “includes” means includes but not limited to, the term 
“including' means including but not limited to, and the term 
“based on means based at least in part on. 
0021 Referring to FIG. 1A, illustrated is an application 
scenario of a method for data processing in an example of the 
present disclosure. The application scenario may include a 
server 11 and medical equipment 12, where the normal opera 
tion of the medical equipment 12 may be implemented 
through combination of hardware and Software including the 
Software operating on the medical equipment 12 for control 
ling some functionalities of the medical equipment 12. In 
practice, new versions of software may be developed continu 
ously to upgrade the medical equipment 12. The server 11 
may be configured to distribute software upgrading packages 
and send the Software upgrading package to the medical 
equipment 12 to upgrade the Software in the medical equip 
ment 12. 
0022. The method for data processing in the examples of 
the present disclosure may address the problems of low 
operation efficiency or undesirable operation results due to 
incompatibility between the upgraded software and hard 
ware. In different application scenarios, the medical equip 
ment to which the method of the present disclosure is applied 
may include computed tomography (CT), PET-CT, magnetic 
resonance imaging (MRI), etc., but is not limited to these 
mentioned. 
0023 The description of the method for data processing 
hereafter may involve some terms defined herein, and in order 
to make the description of the method and equipment of the 
present disclosure easily understood, simple explanations 
about these terms are given before starting the description. 
0024 System configuration of the medical equipment: as 
described above, the medical equipment is a complicated 
system that consists of Software and hardware. In the 
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examples of the present disclosure, the medical equipment 
may comprise a plurality of hardware components and soft 
ware modules, and any of the combinations of hardware 
components and Software modules may be termed as a “sys 
tem configuration’. For example, medical equipment may 
include “hardware component A1+hardware component 
B1+Software module a' as a system configuration; and medi 
cal equipment may include “hardware component A2+hard 
ware component B1+software module b” as another system 
configuration. Different medical equipment may have differ 
ent system configurations; and thus even for the same medical 
equipment, when it is replaced with a new hardware compo 
nent or upgraded with a new version of Software, the system 
configuration of the medical equipment has been changed. 
0025. Upgrade identification: In the examples of the 
present disclosure, an upgrade identification is in association 
with a system configuration. In other words, an upgrade iden 
tification represents an identification of a system configura 
tion. For example, a system configuration P1 may be repre 
sented by an upgrade identification S1, and a system 
configuration P2 may be represented by an upgrade identifi 
cation S2. When issuing a software upgrading package, the 
server may designate one or more system configurations to 
which the upgrading package may be applied according to 
practical conditions such as Software compatibility. In such a 
case, an upgrading identification may be used to represent a 
system configuration, and the upgrading package is applied to 
this system configuration. An upgrading identification may 
be generated in various ways which will be described in 
examples hereafter. 
0026. Upgrading Identification File: 
0027 as described above, the server may be configured to 
issue a software upgrading package, and designate the 
upgrading identification to which the Software upgrading 
package is applied. Thus the server may maintain the upgrad 
ing identification corresponding to each of the medical equip 
ment so as to allow the server to know to which medical 
equipment the upgrading package should be sent according to 
the designated upgrading identification. The upgrading iden 
tifications maintained by the server may be acquired from an 
upgrading identification file received from the medical equip 
ment. The medical equipment itself may also generate 
upgrading identifications according to its own system con 
figuration and upload an upgrading identification file contain 
ing the upgrading identifications to the server. The upgrading 
identification file may also include other information Such as 
equipment number and address for the medical equipment. 
0028. The method for data processing provided in 
examples of the present disclosure may be applied to an 
on-line upgrading or an off-line upgrading of the medical 
equipment. FIG.1b illustrates a method for on-line upgrading 
of the medical equipment, which may be performed by a 
server such as the server 11 shown in FIG. 1A. During the 
on-line upgrading of the medical equipment, the Software 
upgrading package may be sent by the server to the medical 
equipment, and then the upgrading package is installed in the 
medical equipment for upgrading. 
0029. In block 101, the server 11 may query a table of 
upgrading identifications according to a first target upgrading 
identification carried by a Software upgrading package and 
determine a first target equipment number corresponding to 
the first target upgrading identification. 
0030. For example, assuming that the server 11 distributes 
a software upgrading package to medical equipment for 
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upgrading. Then in this block, the server 11 may acquire an 
upgrading identification to be carried in the upgrading pack 
age, which may be termed as a first target upgrading identi 
fication in this embodiment. The first target upgrading iden 
tification may be configured to identify a system 
configuration to which the upgrading package may be 
applied. For example, the system configuration applied may 
comprise information indicating "hardware component 
A1+hardware component B1+Software module a”, and Sup 
posing that the system configuration may be represented by 
an upgrading identification CB7D3D, the Software upgrading 
package may include a first target upgrading identification 
“CB7D3D. 
0031. By querying a table of upgrading identifications, the 
server 11 may determine medical equipment corresponding 
to a system configuration to which the upgrading package is 
applied, i.e., determine medical equipment that has a system 
configuration corresponding to the first target upgrading 
identification. The determined medical equipment can be 
upgraded by using this upgrading package. The table of 
upgrading identifications may comprise association between 
the upgrading identifications and the equipment numbers of 
the medical equipment. In this example, by querying the table 
of upgrading identifications, an equipment number corre 
sponding to the first target upgrading identification is 
acquired, which is termed as the first target equipment num 
ber. 
0032. In block 102, the server 11 may send the upgrading 
package to the first target medical equipment corresponding 
to the first target equipment number so as to enable the first 
target medical equipment to upgrade itself according to the 
upgrading package. 
0033. In this block, when the server 11 sends the upgrad 
ing package to medical equipment, the equipment corre 
sponding to the first target equipment number may be selected 
as the destination. Since each of the medical equipment has a 
configuration to which the upgrading package is applied, 
incompatibility problem can be avoided when the medical 
equipment is upgraded according to the upgrading package. 
In this example, all the equipment corresponding to the first 
target equipment number may be termed as first target medi 
cal equipment. 
0034. In this example, it can be seen that, when the server 
sends the upgrading package, the server may search for and 
find the medical equipment corresponding to the first target 
upgrading identification according to the first target upgrad 
ing identification carried by the upgrading package. Since the 
first target upgrading identification is configured to represent 
a system configuration to which the upgrading package is 
applied, compatibility can be guaranteed when sending the 
Software upgrading package to the medical equipment corre 
sponding to the first target upgrading identification for 
upgrading. Only the medical equipment whose system con 
figuration is compatible with the upgrading package are 
allowed to be upgraded with the upgrading package, thus 
avoiding problems such as incompatibility between hardware 
and upgraded software which causes low operating efficiency 
and undesired operating result. 
0035. In another example, in order to implement the 
method for data processing shown in FIG. 1B, the server 11 
may generate a table of upgrading identifications according to 
an upgrading identification file uploaded by medical equip 
ment. In this example, each of the medical equipment may 
calculate its corresponding upgrading identification accord 
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ing to its own system configuration, and report to the server 
the association between its equipment number and its upgrad 
ing identification. Accordingly, the server may generate a 
table of upgrading identifications based on the reported asso 
ciation. Referring now to the example shown in FIG. 2, and 
the method for data processing in the shown example may 
comprise blocks 201-204. 
0036. In block 201, medical equipment acquires its own 
system configuration. 
0037 For example, a configuration collecting software 
may operate on the medical equipment. The configuration 
collecting software can be referred to as a client operating on 
the medical equipment. The system configuration of the 
medical equipment can be collected via the client. In this 
example, when acquiring the system configuration of the 
medical equipment, the client may adopt multiple ways to 
acquire the system configuration, two ways of which are 
described in the following two examples. 
0038. One way in an example is to automatically collect 
information about the hardware components and information 
about the Software modules by using the configuration col 
lecting software. For example, before assembling, testing and 
final delivery of the medical equipment, the configuration 
collecting software may be run on the medical equipment to 
automatically collect information about the hardware com 
ponents (such as a model of a component) and information 
about the software modules (such as a version of software 
module) on the medical equipment. 
0039. Another way in another example is a combination of 
automatic collection and manual determination. Some infor 
mation about the hardware components and some informa 
tion about the software modules cannot be obtained automati 
cally by the configuration collecting software. In such a case, 
the configuration collecting software may only obtain infor 
mation that can be automatically collected. The information 
that cannot be automatically collected may be determined by 
engineers or users based on the specific system configuration 
condition of the medical equipment. Therefore, the system 
configuration may be formed by two parts of information. 
The first part of information is automatically collected by the 
configuration collecting Software, and the second part of 
information is determined manually by engineers or users. 
The first part of information can be referred to as the model of 
the first target hardware component and the version of the first 
target Software module. The second part of information can 
be referred to as the model of the second target hardware 
component and the version of the second target Software 
module. Accordingly, the system configuration consists of the 
two parts of information. 
0040. Further, the system configuration of the medical 
equipment may also include, but is not be limited to, other 
information besides the model of hardware components and 
version of software modules listed above. During a repair of 
the medical equipment, if software is upgraded or a hardware 
component is replaced, then after the repair, the configuration 
collecting Software (client) can be operated on the medical 
equipment to collect related information to update the current 
system configuration of the medical equipment. 
0041. In block 202, the medical equipment calculates an 
upgrading identification corresponding to the system con 
figuration. 
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0042. For example, there may be many ways to calculate 
an upgrading identification according to the system configu 
ration, and not limited to the ways mentioned in the present 
disclosure. 
0043. The following is an example of a hash algorithm, 
exemplifying the calculation of an upgrading identification. 
0044. Each system configuration may comprise informa 
tion about a plurality of hardware components and informa 
tion about a plurality of software modules. Model informa 
tion, e.g., a product code, of each hardware component and 
module information, e.g., the name and version number of 
each Software module of a system configuration can be con 
nected in a pre-set order to form a string, where a product code 
corresponds to a model of a hardware component, and each 
hardware component has a unique product code. Accordingly 
the product codes of hardware components and the names and 
version numbers of software modules in a system configura 
tion of the medical equipment may be connected together to 
form one or more strings, and each string may correspond to 
a system configuration. Then the hash value of the string may 
be calculated and used as an upgrading identification of a 
system configuration of the medical equipment. 
0045. In block 203, the medical equipment sends an 
upgrading identification file to the server containing associa 
tion between upgrading identifications and equipment num 
bers. 
0046. In this block, the medical equipment may generate 
an upgrading identification file according to the equipment 
numbers and upgrading identifications calculated in block 
202. This upgrading identification file may include, but is not 
limited to, an upgrading identification and an equipment 
number of medical equipment. 
0047 For example, when the medical equipment sends an 
upgrading identification file to the server, if the network com 
munication between the medical equipment and the server is 
good, the medical equipment may automatically upload the 
upgrading identification file to the server. For instance, after 
the configuration collecting Software operating on the medi 
cal equipment acquires the system configuration of the medi 
cal equipment and calculates upgrading identifications, the 
configuration collecting software may further generate and 
send an upgrading identification file to the server. If the net 
work is interrupted between the medical equipment and the 
server, the upgrading identification file may not be uploaded 
until the communication of the network is good. Alterna 
tively, a technician may copy the upgrading identification file 
and upload it onto the server through the uploading interface 
on other network terminals provided by the server. 
0048. In block 204, the server generates a table of upgrad 
ing identifications according to the upgrading identification 
file. 
0049. The medical equipment may report its upgrading 
identification file to the server in the way illustrated in blocks 
201-203. The server may acquire the upgrading identifica 
tion files uploaded by a plurality of medical equipment 
respectively. Each upgrading identification file includes the 
equipment number and the upgrading identification of its 
corresponding medical equipment. 
0050. In this block, the server may generate a table of 
upgrading identifications according to the upgrading identi 
fication files. The content in the table of upgrading identifi 
cations is partially exemplified in Table 1 described below. 
Referring to Table 1, the identical Equipment Number may 
correspond to different Serial Numbers, which represents that 



US 2016/01883 18 A1 

the system configuration corresponding to the Equipment 
Number may vary. A set of Serial Number values may be used 
to indicate the history of variation for the system configura 
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the table of configuration information. Part of the content of 
the table of configuration information is shown in the Table 2 
as below. 

TABLE 2 

Table of Configuration Information 

Hardware Component 
Component/Software Model Module System System 
Module Optional? Version Configuration 1 Configuration 2 

Medical Component 1 No Model 1 M M 
Equipment Model 2 

Module 1 No Version 1 M 
Version 2 M 

Component 2 Yes Model 1 M M 

tion. For example, the Serial Number value corresponding to 
the Equipment Number SN 191901 may be 1, 2, and so on. 

TABLE 1. 

Table of Upgrading Identifications 

Serial Number Equipment Number Upgrading Identification 

1 SN191901 CB7D3D 
1 SN191921 B1B2B3 

SN191901 ACF5D3 

0051. In practical implementation, based on different 
information in the uploading identification files, the table of 
upgrading identifications may include other association rela 
tions, but is not limited to these mentioned herein. 
0052. After the above block, the server may generate the 
table of upgrading identifications. The server may select 
medical equipment based on the table when issuing a soft 
ware upgrading package. For example, as shown in FIG. 1B, 
by querying the table of upgrading identifications, the server 
may determine to which medical equipment the upgrading 
package should be sent. 
0053. In another example, the server may not only gener 
ate the table of upgrading identifications as described above 
to determine to which medical equipment the upgrading 
package should be sent, but also maintain a table of system 
configurations of medical equipment. The table of system 
configurations includes association relations between the 
upgrading identifications and system configurations of medi 
cal equipment and can be configured to generate a software 
upgrading package. Referring to FIG. 3, illustrated is a 
method for data processing in another example of the present 
disclosure. In this example, the server may generate and 
maintain the table of system configurations. 
0054. In block 301, the server acquires a table of configu 
ration information of medical equipment. 
0055 For example, the medical equipment may be divided 
into a plurality of hardware components and a plurality of 
Software modules. Each hardware component and each Soft 
ware module are exhausted and listed, and then all the pos 
sible system configurations of medical equipment are formed 
by a plurality of hardware components of different models 
and a plurality of software modules of different versions. 
According to the all possible system configurations, a table of 
configuration information is generated. The server acquires 

0056 Referring to Table 2, the table of configuration infor 
mation may include multiple types of system configurations. 
For example, System configuration 1 represents a combina 
tion of “component 1 of model 1 +module 1 of version 
1+component 2 of model 1, and system configuration 2 
represents a combination of "component 1 of model 1 +mod 
ule 1 of version2+component 2 of model 1. Of course, it also 
includes other configuration information which is omitted 
here for avoidance of redundancy. 
0057. In block 302, the server calculates an upgrading 
identification corresponding to each of the system configura 
tions. 

0058. In this block, the server calculates an upgrading 
identification corresponding to each of the system configura 
tions in the same way as illustrated in the process of block 202 
in the example of FIG. 2. For example, a hash algorithm can 
be used to calculate the upgrading identification. The server 
may calculate the upgrading identification corresponding to 
each of the system configurations, respectively. 
0059. In block 303, the server generates a table of system 
configurations according to the system configurations and 
upgrading identifications. 
0060 For example, the table of system configuration may 
include each of the system configurations and its correspond 
ing upgrading identification. The above-described table of 
configuration information is used to record the hardware 
components and Software modules contained in the medical 
equipment, and various system configurations formed from 
these hardware components and Software modules. The 
upgrading identifications are used as identifications for sys 
tem configurations, and an upgrading identification may be 
calculated in association with each of the system configura 
tions. In this block, by adding the upgrading identification 
corresponding to each of the system configurations into the 
table of configuration information the table of system con 
figurations can be generated. The table of system configura 
tions includes each of the system configurations and its cor 
responding upgrading identification. 
0061 Taking the table of configuration information in 
Table 2 as an example, Suppose that the upgrading identifica 
tion corresponding to the system configuration 1 is calculated 
as EA1038, and that the upgrading identification correspond 
ing to the system configuration 2 is 2F3D2H. The server may 
then generate a table of system configurations, such as Table 
3 shown below. 
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TABLE 3 
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Table of System Configurations 

Hardware Component 
Component/Software Model Module System System 
Module Optional? Version Configuration 1 Configuration 2 

Medical Component 1 No Model 1 M M 
Equipment Model 2 

Component 1 No Version 1 M 
Version 2 M 

Component 2 Yes Model 1 M M 
Upgrading Identification EA1038 2F3D2H 

0062. In block 304, the server maintains the table of sys- configurations applied to the Software upgrading package 
tem configurations. 
0063. In this block, the server may maintain the generated 
table of system configurations. For example, when a hard 
ware component of the medical equipment is to be replaced 
with a new model or a software module of the medical equip 
ment is to be upgraded with a new version, the server may add 
this new model of hardware component or the new version of 
software module to the table of system configurations. The 
server also forms a new system configuration using the new 
model of hardware component or the new version of software 
module, calculates an upgrading identification corresponding 
to the new system configuration according to the process 
described in block 302, and generates a new table of system 
configurations according to the process described in block 
303. 
0064. For example, still taking the example illustrated in 
Table 3, if the hardware component 1 has a newly added 
model 3, then the number of the system configurations may be 
also increased. As shown in Table 4, two system configura 
tions are added. In other examples the number of the added 
system configurations may be more than two. Table 4 shows 
one part for exemplification. 

TABLE 4 

may be designated according to the compatibility of the Soft 
ware upgrading package. Based on the validation on the Soft 
ware upgrading package, a deployment engineer who is 
responsible for issuing the software upgrading package may 
determine which system configurations applied to the 
upgrading package of software can be issued (that is, only the 
system configurations which pass the validation test can be 
issued with the Software upgrading package). The deploy 
ment engineer may search the table of system configurations 
on the server to obtain the system configurations correspond 
ing to the upgrading package that will be issued, and upgrad 
ing identifications corresponding to the applied system con 
figurations. The upgrading identifications are the first target 
upgrading identifications to be carried in the Software upgrad 
ing package. The deployment engineer may incorporate the 
first target upgrading identifications into the software upgrad 
ing package, and upload the Software upgrading package to 
the server so that the server may acquire the software upgrad 
ing package. 
0068. As another example, after developing a software 
upgrading package and designating the System applications 
applied to the upgrading package, the development engineer 
may upload the Software upgrading package containing the 

Updated Table of System Configurations 

Hardware Component 
Component Model 
Software Module System 
Module Optional? Version 

Medical Component 1 No Model 1 M 
Equipment Model 2 

Model 3 
Module 1 No Version 1 M 

Version 2 
Component 2 Yes Model 1 M 

Upgrading Identification EA1038 

0065. It can be seen from Table 4, when component 1 has 
a newly added model 3, the number of the system configura 
tions of the medical equipment also increases. The server may 
then calculate the upgrading identification corresponding to 
each of the increased system configurations. 
0066. In block 305, a software upgrading package is gen 
erated according to the table of system configurations. 
0067. After the table of system configurations described 
above is generated, the table of system configurations may be 
used to generate a software upgrading package. For example, 
after the Software upgrading package is generated, the system 

System 
Configuration 1 Configuration 2 Configuration 3 Configuration 4 

System System 

M 

M 
M M 

M 
M M M 

AB1234 CD2234 

applied system configurations to the server. Based on the 
system configurations contained in the Software upgrading 
package the server may query the table of system configura 
tions stored therein to acquire the upgrading identifications 
corresponding to the applied system configurations, and add 
these upgrading identifications to the Software upgrading 
package as the first target upgrading identifications. That is, 
the server may perform the process of acquiring the first target 
upgrading identifications corresponding to the system con 
figurations applied to the upgrading package, and adding 
these first target upgrading identifications to the Software 
upgrading package. 
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0069. In this example, the server may generate a table of 
system configurations, and, the server may also generate a 
table of upgrading identifications according to the process 
shown in FIG. 2. Therefore, the server can store the table of 
upgrading identifications and the table of system configura 
tions at the same time. By generating the table of system 
configurations for the software upgrading package, the sys 
tem configurations applied to the software upgrading package 
can be changed to the first target upgrading identification 
contained in the software upgrading package. Moreover, 
based on the table of upgrading identifications, the medical 
equipment corresponding to the first target upgrading identi 
fication can be searched and the Software upgrading package 
can be sent to the medical equipment. It can be seen that, the 
server may send the Software upgrading package to the 
applied medical equipment by combining the table of system 
configurations and the table of upgrading identifications. 
0070 Further, the table of system configurations and the 
table of upgrading identifications generated by the server may 
be two separate tables. The two tables may be indexed to each 
other by the upgrading identifications, i.e., the upgrading 
identification corresponding to the equipment number in the 
table of upgrading identifications may be indexed to a system 
configuration in the table of system configurations. Alterna 
tively, the table of system configurations and the table of 
upgrading identifications may be integrated into one table 
which collectively stores information about the system con 
figurations and the upgrading identifications. In this case, the 
present disclosure uses two names for the table of system 
configurations and the table of upgrading identifications. 
Those skilled in the related art should recognize that the two 
tables can refer to one same storage table. For avoidance of 
redundancy, the description below is provided in an example 
in which the table of system configurations and the table of 
upgrading identifications are two separate tables. 
0071. In another example, the table of system configura 
tions generated by the server may be used to not only generate 
a software upgrading package, but also store information 
about transition history of system configurations of medical 
equipment. For example, when a user wants to acquire the 
transition history of a system configuration of medical equip 
ment (for example, indicating a change or changes of a soft 
ware module or hardware component of the medical equip 
ment in a certain time period, Such as, a Software module 
upgraded from version 1 to version 2), the user may acquire 
such information by using the combination of the table of 
system configurations and the table of upgrading identifica 
tions. 

0072. In the present example, in order to facilitate query 
ing of the transition history of a system configuration of 
medical equipment, the table of upgrading identifications 
acquired by the server from medical equipment may further 
include a timestamp. For example, a timestamp in the upgrad 
ing identification file may have an association with an equip 
ment number and an upgrading identification, and the upgrad 
ing identification file may include upgrading identifications, 
equipment numbers and timestamps in association with each 
other. For example, the association “equipment number 
SN 191901—upgrading identification CB7D3D timestamp 
Jun. 5, 2014 12:03:31 represents that the medical equipment 
with the equipment number SN 191901 updates its system 
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configuration into a configuration corresponding to the 
upgrading identification CB7D3D at time Jun. 5, 2014 12:03: 
31. 
0073 Based on the upgrading identification file including 
timestamps received from the medical equipment, the server 
may generate a table of upgrading identifications which also 
includes timestamps. A part of the content of the table of 
upgrading identifications in an example is shown in the table 
5 below. 

TABLE 5 

Table of Upgrading Identifications 

Serial Upgrading 
Number Equipment Number Identification Timestamp 

1 SN 191901 CB7D3D 2014f6 S 12:03:31 
1 SN 191921 B1B2B3 2014f7 1 08:03:11 

SN 191901 AC7SD3 2014f7 S O9:12:11 

0074 From the table 5, when medical equipment updates, 
its system configuration can be acquired. Besides, in Table 5. 
“Serial Number” may be used to represent a record corre 
sponding to the update of system configurations of medical 
equipment. Taking medical equipment SN 191901 as an 
example, in Table 5, two records about the system configu 
rations corresponding to the medical equipment are found, 
“SN191901- CB7D3D Jun. 5, 2014 12:03:31 corre 
sponding to serial number 1 and "SN191901—AC75D3— 
Jul. 5, 2014 09:12:11” corresponding to serial number 2, and 
the two records represent that the medical equipment updates 
its system configuration into CB7D3D at time Jun. 5, 2014 
12:03:31, and the medical equipment updates its system con 
figuration into AC75D3 at time Jul. 5, 2014 09:12:11. 
0075 Based on the above table of upgrading identifica 
tions including timestamps, FIG. 4 illustrates a process of 
how the server acquires the transition history of system con 
figurations according to the table of upgrading identifications 
and the table of system configurations. 
0076. In block 401, the server receives a request for que 
rying the transition history of system configuration of the 
second target medical equipment. 
0077. For example, in the block, assuming that a user 
wants to query information about the transition history of 
system configurations of the medical equipment, the equip 
ment which the user wants to query may be termed as the 
second target medical equipment. The user may send a query 
request to the server and input the equipment number corre 
sponding to the second target medical equipment which can 
be termed as the second target equipment number, and the 
server may receive the query request including the second 
target equipment number from the user. 
0078 Inblock 402, the server determines the second target 
equipment number corresponding to the second target medi 
cal equipment according to the query request. 
007.9 For example, as illustrated in block 401, the second 
target equipment number corresponding to the second target 
medical equipment may be carried in the query request so as 
to allow the server to learn about the medical equipment to be 
queried. 
0080. In block 403, the server determines the upgrading 
identification and the timestamp corresponding to each of the 
second target equipment numbers according to the table of 
upgrading identifications. 
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0081 For example, when the server determines the second 
target equipment number, it queries the table of upgrading 
identifications. When there are more than one second target 
equipment number in the table of upgrading identifications, 
the server may, according to the association between the 
timestamps, the upgrading identifications and the equipment 
numbers in the table of upgrading identifications, determine 
the upgrading identification and the timestamp correspond 
ing to each of the second target equipment numbers to acquire 
a plurality of upgrading identifications and a plurality of 
timestamps. 
0082 Taking the equipment in the table of upgrading iden 

tifications illustrated in Table 5 as an example, assuming that 
the second target equipment number corresponding to the 
second target medical equipment queried by the user is 
SN191901, by querying Table 5, two SN191901s are found, 
which corresponds to two records of the system configuration 
which correspond to the serial number 1 and the serial number 
2. Each of the two records includes an upgrading identifica 
tion and a timestamp corresponding to the second target 
medical equipment SN 191901. 
0083. In block 404, the server determines the system con 
figuration corresponding to each of the upgrading identifica 
tions by querying the table of system configurations. 
0084. For example, the server may, according to the 
upgrading identifications corresponding to the second target 
medical equipment, query the system configurations corre 
sponding to these upgrading identifications in the table of 
system configurations. When there is a plurality of the second 
target equipment numbers in the table of upgrading identifi 
cations, there is a plurality of corresponding upgrading iden 
tifications accordingly. The server may determine the system 
configuration of the upgrading identification corresponding 
to each of the second target equipment numbers by querying 
the table of system configurations. These system configura 
tions corresponding to these upgrading identifications also 
correspond to the timestamps in association with the upgrad 
ing identifications. 
0085. In block 405, the information about the transition 
history of system configurations of the second target medical 
equipment corresponding to the second target equipment 
number is acquired by comparing the system configurations 
corresponding to each of the timestamps respectively. 
I0086 For example, still taking the example in Table 5, the 
server may learn that the system configuration corresponding 
to the timestamp Jun. 5, 2014 12:03:31 is the configuration 
corresponding to the upgrading identification CB7D3D, and 
the system configuration corresponding to the timestamp Jul. 
5, 2014 09:12:11 is the configuration corresponding to the 
upgrading identification AC75D3. Accordingly, the informa 
tion about the transition history of system configuration of the 
second target medical equipment is acquired. The server may 
send the queried information about the transition history of 
the system configuration back to the user's terminal that has 
sent the query request so as to allow the user to learn about the 
transition history. 
0087. Above examples illustrate the process of how the 
server upgrades medical equipment online, and the mainte 
nance for the table of upgrading identifications and the table 
of system configurations by the server, along with some appli 
cations based on these tables, such as the transition history of 
the system configuration used to search the medical equip 
ment. The example in FIG. 5 illustrates the off-line upgrading 
of the medical equipment. 
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I0088. When upgrading online, the server may select which 
medical equipment the upgrading package of software should 
be sent to. Such as determining the medical equipment 
according to the table of upgrading identifications to guaran 
tee the compatibility of the medical equipment with the soft 
ware upgrading package. During an off-line upgrade of the 
medical equipment, the Software upgrading package may be 
installed by an engineer by inserting an optical disk contain 
ing the Software upgrading package to the medical equipment 
rather than by sending the Software upgrading package to the 
medical equipment by the server, which allows for the medi 
cal equipment to acquire the Software upgrading package. In 
Such a case, the compatible installation of the upgrading 
package onto the medical equipment may be controlled by the 
medical equipment itself. Referring to the process exempli 
fied in FIG. 5. 

I0089. In block 501, medical equipment acquires the soft 
ware upgrading package. 
0090. For example, when the medical equipment is in an 
off-line state, the user may copy the Software upgrading pack 
age onto the medical equipment, such as by inserting an 
optical disk containing the Software upgrading package into 
the medical equipment so as to allow the medical equipment 
to acquire the Software upgrading package. 
0091. In block 502, the medical equipment acquires the 

first target upgrading identification carried in the Software 
upgrading package. 
0092 For example, a complete software upgrading pack 
age may include a first target upgrading identification. The 
first target upgrading identification indicates the system con 
figuration of the medical equipment applied to the Software 
upgrading package. For example, when the Software upgrad 
ing package is copied onto the medical equipment, the Soft 
ware upgrading package starts operating and unpacking the 
installation package which contains the first target upgrading 
identification. 

0093. In block 503, the medical equipment acquires the 
second target upgrading identification corresponding to its 
own system configuration. 
0094 For example, in the example illustrated in FIG. 2, the 
medical equipment may calculate the upgrading identifica 
tion corresponding to its own system configuration, and 
report the upgrading identification and the equipment number 
to the server. In the present example, the upgrading identifi 
cation corresponding to its own system configuration of the 
medical equipment may be termed as the second target 
upgrading identification. The second target upgrading iden 
tification may be calculated in the same way as the server 
calculates the upgrading identification, such as using the 
same hash algorithm. After calculating the second target 
upgrading identification, the second target upgrading identi 
fication may be stored into the medical equipment. For 
example, the second target upgrading identification may be 
stored onto the master computer of medical equipment, and 
the calculated second target upgrading identification may be 
stored at a pre-defined location or at a fixed location. 
0095. In this block, the medical equipment may read the 
second target upgrading identification from the above loca 
tion where the second target upgrading identification is 
stored. Alternatively, medical equipment may acquire its sec 
ond target upgrading identification in other ways. It should be 
noted that the blocks in this example may be implemented in 
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an order different from that described herein. For example, 
block 503 may be executed before block 502 or after block 
SO2. 
0096. In block 504, the medical equipment determines 
whether the second target upgrading identification is consis 
tent with any of the first target upgrading identifications. 
0097. If the second target upgrading identification is con 
sistent with any of the first target upgrading identifications, it 
indicates that the system configuration of medical equipment 
is compatible with the Software upgrading package, then 
block 505 is executed to unpack the software installation 
package to upgrade the medical equipment. 
0098. Otherwise, block 506 is executed, and the unpack 
ing of the Software installation package is rejected, and the 
upgrading process terminates. 
0099. When medical equipment is upgraded off-line, the 
method of data processing in the present example determines 
whether the first target upgrading identification contained in 
the upgrading package is consistent with the second target 
upgrading identification of medical equipment. Only when 
they are consistent with each other, the software upgrading 
package is installed on the medical equipment so that only the 
medical equipment whose system configuration is compat 
ible with the Software upgrading package is allowed to 
upgrade. Therefore, low efficiency or undesired operating 
results due to the incompatibility of the upgraded software 
and the hardware in some medical equipment can be avoided. 
0100. In another example, when the second target upgrad 
ing identification is consistent with none of the first target 
upgrading identifications, in order for the user to know clearly 
about the reasons why the Software upgrading package can 
not be installed, the reason why the upgrading package is 
rejected to unpack may be further indicated to the user. For 
example, the medical equipment may acquire information 
about difference between the system configuration corre 
sponding to the first target upgrading identification and the 
system configuration corresponding to the second target 
upgrading identification, and indicate the difference informa 
tion to the user. Referring to the process illustrated in FIG. 6. 
0101. In block 601, medical equipment acquires differ 
ence information between the system configuration corre 
sponding to the first target upgrading identification and the 
system configuration corresponding to the second target 
upgrading identification. 
0102 For example, when the medical equipment deter 
mines that the second target upgrading identification is not 

Hardware 
Component/Software 
Module 

CT Component 1 
system 

Module 1 

Component 2 
Upgrading Identification 

consistent with the first target upgrading identification, the 
server may query the table of system configurations to acquire 
the aforementioned first and second system configurations. 
For example, when the Software upgrading package is oper 
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ating on the medical equipment, as the process illustrated in 
FIG. 5, it may be determined that the first target upgrading 
identification is not consistent with the second target upgrad 
ing identification. Then the Software upgrading package may 
send the first target upgrading identification and the second 
target upgrading identification to the server, and based on the 
first and second target upgrading identifications, the server 
may query the table of system configurations stored thereinto 
acquire the system configuration corresponding to each of the 
upgrading identifications. 
0103) The server may return the system configuration that 
corresponds to each of the upgrading identifications acquired 
by querying the table of system configurations, to the medical 
equipment, and the medical equipment will compare these 
system configurations. For example, the software upgrading 
package may compare the system configuration correspond 
ing to the first target upgrading identification and the system 
configuration corresponding to the second target upgrading 
identification. Alternatively, the server may compare the sys 
tem configuration corresponding to the second target upgrad 
ing identification with the system configuration correspond 
ing to the first target upgrading identification, and feedback 
difference information to the medical equipment. 
0104. In block 602, the medical equipment rejects unpack 
ing of the Software upgrading package and indicates the dif 
ference information to the user. 

0105 For example, when the medical equipment acquires 
the difference information, it may indicate the difference 
information to the user, and inform the user which hardware 
components or Software modules are not compatible with the 
Software upgrading package, and reject to unpack the Soft 
ware installation package. 
0106 For example, it is assumed that the software upgrad 
ing package P1 issued by the engineer is applied to a system 
configuration EA1038. It is further assumed that when the 
Software upgrading package is being installed off-line on a 
CT system, and when the engineer inserts an optical disk 
containing the Software upgrading package P1 into the CT 
system of the equipment number SN 192392 and installs the 
Software upgrading package P1 the Software upgrading pack 
age P1 may indicate an error and exit automatically. From 
Table 6 described below, it can be easily seen that, the system 
configuration of equipment number SN 192392 may indicate 
that hardware component 1 of Model 2 does not support the 
installation of the software upgrading package. 

TABLE 6 

CT system 
configuration 

Component CT system 3-target CT system 
Model/Module configuration system configuration 

Optional? Version 1-P1 applied SN192392 5-P1 applied 

No Model 1 M M 
Model 2 M 

No Version 1 M M M 
Version 2 

Yes Model 1 M M 

0107. In this example, when the medical equipment rejects 
to upgrade itself, it may indicate the difference information to 
the user, by, e.g., informing the user why the upgrading is 
rejected and further which hardware components or software 
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modules prevent the Software upgrading package from being 
installed. This allows the user to replace hardware compo 
nents or update Software modules for upgrading. 
0108. In yet another example, it can be seen from the 
process illustrated in FIG. 5 that, when the medical equip 
ment installs the Software upgrading package off-line, the 
Software upgrading package may determine whether the first 
target upgrading identification carried in the Software upgrad 
ing package is consistent with the second target upgrading 
identification corresponding to the system configuration of 
medical equipment to be upgraded. Only when they are con 
sistent with each other, the installation is executed. In this 
way, the above process can be performed not only during 
off-line installation but also during on-line installation. For 
example, assuming that the server sends the Software upgrad 
ing package to the medical equipment to be upgraded, when 
the Software upgrading package arrives at the medical equip 
ment and starts being installed on the medical equipment, the 
above processing illustrated in FIG.5 may also be performed. 
Whether the first target upgrading identification is consistent 
with the second target upgrading identification can be deter 
mined. If they are inconsistent, an indication will be provided. 
0109 Although when the server sends the software 
upgrading package to the destination medical equipment, the 
destination medical equipment has been determined as 
applied for the Software upgrading package according to the 
first target upgrading identification, there is still a possibility 
that the first target upgrading identification is not consistent 
with the second target upgrading identification when the soft 
ware upgrading package is being installed on the medical 
equipment. For example, when receiving the Software 
upgrading package, the medical equipment may be in the 
phase of Scanning process and cannot install the Software 
upgrading package until the medical equipment finishes its 
current work and becomes idle. Another possibility is that 
before the installation starts, the system configuration of the 
medical equipment has changed, but the server has not been 
updated yet. This possibility causes the upgrading identifica 
tion of the software upgrading package inconsistent with the 
upgrading identification of the current system configuration 
of the medical equipment during installation. Thus, to further 
ensure the compatibility of the Software upgrading package 
with the medical equipment, the process illustrated in FIG. 5 
is performed once every time before the Software upgrading 
package starts installing the Software on the medical equip 
ment. 

0110 Referring to FIG. 7, in association with the method 
described above, the present disclosure also provides a server. 
As shown in FIG. 7, the server may include a processor 71 and 
a machine-readable storage medium 72, wherein the proces 
sor 71 and the machine-readable storage medium 72 are con 
nected with each other through an internal bus 73. In other 
possible implementations, the server may further include an 
external interface 74 so as to communicate with other devices 
or components. 
0111. In different examples, the machine-readable storage 
medium 72 may include random access memory (RAM), 
Volatile memory, non-volatile memory, flash memory, Stor 
age drive (Such as hard disk drive), Solid-state hard disk, other 
types of storage disk (such as optical disk and DVD), and 
similar types of storage medium or combinations thereof. 
0112 The machine readable storage medium 72 stores 
control logic 70 for first data processing. As illustrated in FIG. 
7, the control logic 70 herein should be understood as com 
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puter instructions stored in the machine readable storage 
medium 72. When a CPU 71 on the server of the present 
disclosure executes the control logic 70, the CPU 71 invokes 
the instructions corresponding to the control logic 70 stored 
on the machine readable storage medium 72 to: 
0113 query a table of upgrading identifications and deter 
mine the first target equipment number corresponding to the 
first target upgrading identification according to the first tar 
get upgrading identification carried in a software upgrading 
package, where the table of upgrading identifications includ 
ing the association between the upgrading identification and 
the equipment number of the medical equipment; and 
0114 send the Software upgrading package to the first 
target medical equipment corresponding to the first target 
equipment number so as to enable the first target medical 
equipment to upgrade itself according to the software upgrad 
ing package. 
0115 Further, the processor reads the machine readable 
instructions to: acquire an upgrading identification file of the 
medical equipment, where the upgrading identification file 
includes the upgrading identification and the equipment num 
ber of the medical equipment; and generate the table of 
upgrading identifications according to the upgrading identi 
fication file. 
0116 Further, the processor reads the machine readable 
instructions to: generate a table of configuration information 
of the medical equipment, where the table of configuration 
information includes the configuration information of all the 
system configurations of the medical equipment; calculate 
the upgrading identification corresponding to each of the 
system configurations; generate a table of system configura 
tion according to the table of configuration information and 
the upgrading identifications, where the table of system con 
figuration used to generate the Software upgrading package 
and to indicate the system configuration corresponding to 
each of the upgrading identifications. 
0117. Further, each of the system configurations may 
include the information about a plurality of hardware com 
ponents and the information about a plurality of Software 
modules; the processor reads the machine readable instruc 
tions to: connect, for each of the system configurations, the 
product code of each of the hardware components and the 
name and version of each of the software modules in the 
system configuration in a pre-set order to form a string, where 
the product code corresponds to the model of each of the 
hardware components; and calculate the hash value of the 
string, where the calculated hash value is used as the upgrad 
ing identification of the system configuration. 
0118. Further, the upgrading identification file may 
include timestamps; the table of upgrading identifications 
may comprise association between the timestamps, the 
upgrading identifications and the equipment numbers; the 
processor reads the machine readable instructions to: receive 
a query request for transition history of system configuration 
of the second target medical equipment to be queried, and 
determine the second target equipment number correspond 
ing to the second target medical equipment according to the 
query request; determine the upgrading identification and the 
timestamp corresponding to each of the second target equip 
ment numbers according to the association between the 
timestamps, the upgrading identifications and the equipment 
numbers when there is a plurality of second target equipment 
numbers in the table of upgrading identifications; query the 
table of system configurations to determine the system con 
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figuration corresponding to the upgrading identification in 
association with each of the second target equipment num 
bers; and compare the system configurations corresponding 
to each of the timestamps respectively to acquire the infor 
mation about the transition history of system configuration of 
the second target medical equipment corresponding to the 
second target equipment numbers. 
0119 Referring to FIG. 8, in association with the above 
method, the present disclosure provides the medical equip 
ment. As illustrated in FIG. 8, the server may include a pro 
cessor 81 and machine readable storage medium 82, wherein 
the processor 81 and the machine readable storage medium 
82 are connected with each other through an internal bus 83. 
In other possible implementations, the server may further 
include an external interface 84 So as to communicate with 
other devices or components. 
0120 In different examples, the machine readable storage 
medium 82 may include: random access memory (RAM), 
Volatile memory, non-volatile memory, flash memory, Stor 
age drive (Such as hard disk drive), Solid state hard disk, other 
types of storage disks (such as optical disk, DVD), or similar 
types of storage medium, or combinations thereof. 
0121 The machine readable storage medium 82 stores 
control logic 80 for second data processing. As illustrated in 
FIG. 8, the control logic 80 of the present disclosure should be 
understood as computer instructions stored in the machine 
readable storage medium 82. When the CPU 81 on the server 
of the present disclosure executes the control logic 80, the 
CPU 81 invokes the instructions corresponding to the control 
logic 80 stored on the machine readable storage medium 82 
tO: 

0122 acquire first target upgrading identifications in the 
Software upgrading packet to be unpacked; 
0123 compare the first target upgrading identifications 
with a second target upgrading identification corresponding 
to the system configuration of the medical equipment, and if 
the second target upgrading identification is consistent with 
any of the first target upgrading identifications, then unpack 
the Software installation package to upgrade the medical 
equipment. 
0.124. Further, if the second target upgrading identification 

is consistent with none of the first target upgrading identifi 
cations, the processor reads the machine readable instructions 
tO: 

0.125 acquire difference information describing the dif 
ference between the system configuration corresponding to 
the second target upgrading identification and the system 
configuration corresponding to each of the first target upgrad 
ing identifications; and 
0126 reject to unpack the Software upgrading package 
and indicate the difference information to the user. 
0127. Referring to the example in FIG.9, the control logic 
for first data processing stored in the server, in terms of 
functionality, may comprise: 
0128 a querying module 91, configured to query the table 
of upgrading identification and determine the first target 
equipment number corresponding to the first target upgrading 
identification according to the first target upgrading identifi 
cation in the Software upgrading package, where the table of 
upgrading identification includes the association between the 
upgrading identification and the equipment number of the 
medical equipment; and 
0129 a sending module 92, configured to send the soft 
ware upgrading package to the first target medical equipment 
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corresponding to the first target equipment number so as to 
allow the first target medical equipment to upgrade itself 
according to the Software upgrading package. 
0.130. In an example, the first target upgrading identifica 
tion may be used to identify the system configuration of the 
medical equipment to which the Software upgrading package 
is designated as applied; and the upgrading identification in 
the table of upgrading identification may be used to identify 
the system configuration of the medical equipment. 
I0131. In an example, referring to FIG.10, the control logic 
may further include: 
I0132) a first acquiring module 93, configured to acquirean 
upgrading identification file of the medical equipment, where 
the upgrading identification file includes the upgrading iden 
tification and the equipment number of the medical equip 
ment; and 
0.133 a first generating module 94, configured to generate 
the table of upgrading identifications according to the upgrad 
ing identification file. 
I0134. In an example, referring to FIG. 11, the control logic 
may further include: 
0.135 a second acquiring module 95, configured to gener 
ate a table of configuration information of the medical equip 
ment, where the table of configuration information includes 
the configuration information of each of the system configu 
rations of the medical equipment; 
0.136 a calculating module 96, configured to calculate the 
upgrading identification corresponding to each of the system 
configurations; and 
0.137 a second generating module 97, configured togen 
erate a table of system configuration according to the table of 
configuration information and the upgrading identifications, 
where the table of system configuration used to generate the 
Software upgrading package and to indicate the system con 
figuration corresponding to each of all the upgrading identi 
fications. 
0.138. In an example, the calculating module 96 may com 
prise a forming unit 961 and a calculating unit 962. 
0.139. The forming unit 961 is configured to, for each of 
the system configurations, connect the product code of each 
of the hardware components and the name and version of each 
of the software modules in the system configuration in a 
pre-set order to form a string, where the product code corre 
sponds to the model of each of the hardware components. 
0140. The calculating unit 962 is configured to calculate 
the hash value of the string and the hash value is used as an 
upgrading identification of the system configuration. 
0.141. In one example, referring to FIG. 12, the upgrading 
identification file may also include timestamps; the table of 
upgrading identifications may further include association 
between the timestamps, the upgrading identifications and 
the equipment numbers. The server may further include a 
receiving module 1201, a determining module 1202, a que 
rying module 1203 and a contrasting module 1204. 
0142. The receiving module 1201 may be configured to 
receive a query request for transition history of system con 
figuration of the second target medical equipment to be que 
ried, and determine the second target equipment number cor 
responding to the second target medical equipment according 
to the query request. 
0143. The determining module 1202 may be configured to 
determine the upgrading identification and the timestamp 
corresponding to each of the second target equipment num 
bers according to the association between the timestamps, the 
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upgrading identifications and the equipment numbers when 
there is a plurality of second target equipment numbers in the 
table of upgrading identifications. 
0144. The querying module 1203 may be configured to 
query the table of system configuration and determine the 
system configuration corresponding to the upgrading identi 
fication in association with each of the second target equip 
ment numbers. 
0145 The comparing module 1204 may be configured to 
compare the system configurations corresponding to each of 
the timestamps respectively to acquire the information about 
transition history of system configuration of the second target 
medical equipment corresponding to the second target equip 
ment numbers. 
014.6 Referring to the example in FIG. 13, the control 
logic for second data processing in the medical equipment 
may comprise, in terms of functionality, an acquiring module 
1301 and a comparing module 1302. 
0147 The acquiring module 1301 may be configured to 
acquire the first target upgrading identification(s) carried in 
the upgrading package to be unpacked. 
0148. The comparing module 1302 may be configured to 
compare the first target upgrading identification(s) with a 
second target upgrading identification corresponding to the 
system configuration of the medical equipment, and if the 
second target upgrading identification is consistent with any 
of the first target upgrading identification(s), unpack the Soft 
ware installation package to upgrade the medical equipment. 
0149. In an example, as shown in FIG. 14, the control logic 
may further include: 
0150 a difference determining module 1303, configured 

to acquire difference information about the difference 
between the system configuration corresponding to each of 
the first target upgrading identification(s) and the system 
configuration corresponding to the second target upgrading 
identification; and 
0151 a difference indicating module 1304, configured to 
indicate the difference information to the user when the 
unpacking of the Software upgrading package is rejected. 
0152. If the above functions are implemented in the form 
of software functional units and sold or used as an indepen 
dent product, they may be stored in a computer readable 
storage medium. Based on Such understanding, the technical 
Solution of the present disclosure or the part(s) contributing to 
the prior art or the part(s) of the technical solution may be 
embodied in the form of software product, and the software 
product may be stored in a storage medium including instruc 
tions to enable a computer device (including personal com 
puter (PC), server or network device, etc) to implement part or 
all the blocks of the method of each of the examples of the 
present disclosure. The above-mentioned storage medium 
may include U disk, mobile hard disk, read-only memory 
(ROM), random access memory (RAM), magnetic disk or 
optic disk and other types of storage medium which can store 
program code. 
0153. The above are only preferred examples of the 
present disclosure is not intended to limit the disclosure 
within the spirit and principles of the present disclosure, any 
changes made, equivalent replacement, or improvement in 
the protection of the present disclosure should contain within 
the range. 
0154 The methods, processes and units described herein 
may be implemented by hardware (including hardware logic 
circuitry), software or firmware or a combination thereof. The 
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term processor is to be interpreted broadly to include a 
processing unit, ASIC, logic unit, or programmable gate array 
etc. The processes, methods and functional units may all be 
performed by the one or more processors; reference in this 
disclosure or the claims to a processor should thus be inter 
preted to mean one or more processors. 
0.155. Further, the processes, methods and functional units 
described in this disclosure may be implemented in the form 
of a computer Software product. The computer Software prod 
uct is stored in a storage medium and comprises a plurality of 
instructions for making a processor to implement the methods 
recited in the examples of the present disclosure. 
0156 The figures are only illustrations of an example, 
wherein the units or procedure shown in the figures are not 
necessarily essential for implementing the present disclosure. 
Those skilled in the art will understand that the units in the 
device in the example can be arranged in the device in the 
examples as described, or can be alternatively located in one 
or more devices different from that in the examples. The units 
in the examples described can be combined into one module 
or further divided into a plurality of sub-units. 
0157 Although the flowcharts described show a specific 
order of execution, the order of execution may differ from that 
which is depicted. For example, the order of execution of two 
or more blocks may be changed relative to the order shown. 
Also, two or more blocks shown in Succession may be 
executed concurrently or with partial concurrence. All Such 
variations are within the scope of the present disclosure. 
0158. Throughout the present disclosure, the word “com 
prise', or variations such as "comprises' or “comprising. 
will be understood to imply the inclusion of a stated element, 
integer or step, or group of elements, integers or steps, but not 
the exclusion of any other element, integer or step, or group of 
elements, integers or steps. 
0159. It will be appreciated by persons skilled in the art 
that numerous variations and/or modifications may be made 
to the above-described embodiments, without departing from 
the broad general scope of the present disclosure. The present 
embodiments are, therefore, to be considered in all respects as 
illustrative and not restrictive. 

1. A method for upgrading a on-line upgrade medical 
equipment, comprises: 

according to a first target upgrading identification in a 
Software upgrading package, querying a table of upgrad 
ing identifications and determining a first target equip 
ment number corresponding to the first target upgrading 
identification, the table of upgrading identifications 
including association between upgrading identification 
and equipment number of the medical equipment; and 

sending the software upgrading package to a first target 
medical equipment corresponding to the first target 
equipment number to facilitate the first target medical 
equipment to upgrade itself according to the Software 
upgrading package. 

2. The method of claim 1, wherein 
the first target upgrading identification is used to identify 

the system configuration of the medical equipment to 
which the Software upgrading package is applied, and 

an upgrading identification in the table of upgrading iden 
tifications is used to identify the system configuration of 
the medical equipment. 
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3. The method of claim 1, wherein querying the table of figuration of the second target medical equipment 
upgrading identifications according to the first target upgrad 
ing identification in the Software upgrading package, further 
comprises: 

acquiring an upgrading identification file of the medical 
equipment, the upgrading identification file including 
the upgrading identification and the equipment number 
of the medical equipment; and 

generating the table of upgrading identifications according 
to the upgrading identification file. 

4. The method of claim 3, further comprises: 
generating a table of configuration information of the 

medical equipment, the table of configuration informa 
tion comprising the configuration information for all of 
different system configurations of the medical equip 
ment; 

calculating the upgrading identification corresponding to 
each of the different system configurations; and 

generating a table of system configuration according to the 
table of configuration information and upgrading iden 
tifications, the table of system configuration being used 
to generate the software upgrading package and indicate 
the system configuration corresponding to each of all the 
upgrading identifications. 

5. The method of claim 4, wherein, 
each of the system configurations comprises information 

about a plurality of hardware components and informa 
tion about a plurality of software modules; and 

calculating the upgrading identification of each of the sys 
tem configurations comprises: 
for each of the system configurations, connecting the 

product code of each of the hardware components and 
the name and version of each of the software modules 
in the system configuration in a preset order to form a 
string, the product code corresponding to the model of 
the each of the hardware components; and 

calculating the hash value of the string as the upgrading 
identification of the system configuration. 

6. The method of claim 4, wherein, 
the upgrading identification file further comprises times 

tamps, and 
the table of upgrading identification further comprises 

association between the timestamps, the upgrading 
identifications and the equipment numbers, and 

the method further comprises: 
receiving a query request for transition history of system 

configuration of a second target medical equipment, 
and determining a second target equipment number 
corresponding to the second target medical equip 
ment according to the query request; 

when there is a plurality of second target equipment 
numbers in the table of upgrading identifications, 
determining the upgrading identification and the 
timestamp corresponding to each of the second target 
equipment numbers according to the association 
between the timestamps, the upgrading identifica 
tions and the equipment numbers; 

querying the table of system configurations and deter 
mining the system configuration corresponding to the 
upgrading identification in association with each of 
the second target equipment numbers; and 

comparing the system configurations corresponding to 
each of the timestamps respectively to acquire the 
information about transition history of system con 

corresponding to the second target equipment num 
bers. 

7. A method for data processing, comprises: 
acquiring a first target upgrading identification in a soft 
ware upgrading package to be unpacked; 

comparing the first target upgrading identification with a 
second target upgrading identification corresponding to 
the system configuration of a medical equipment; and 

if the second target upgrading identification is consistent 
with any of the first target upgrading identification, 
unpacking a software installation package to upgrade 
the medical equipment. 

8. The method of claim 7, further comprises: 
if the second target upgrading identification is consistent 

with none of the first target upgrading identification, 
acquiring difference information describing the differ 
ence between the system configuration corresponding to 
the second target upgrading identification and the sys 
tem configuration corresponding to the first target 
upgrading identification; and 

rejecting the unpacking of the Software upgrading package 
and indicating the difference information to the user. 

9. A server, comprising a processor configured to execute 
machine readable instructions corresponding to a control 
logic for first data processing in storage medium, the 
machine-readable instructions, when executed by the proces 
Sor, cause the processor to: 

according to a first target upgrading identification in a 
Software upgrading package, query a table of upgrading 
identifications and determine a first target equipment 
number corresponding to the first target upgrading iden 
tification, the table of upgrading identifications includ 
ing association between upgrading identifications and 
equipment numbers of the medical equipment; and 

send the Software upgrading package to a first target medi 
cal equipment corresponding to the first target equip 
ment number so as to allow the first target medical 
equipment to upgrade itself according to the Software 
upgrading package. 

10. The server of claim 9, wherein 
the first target upgrading identification is used to identify 

the system configuration of the medical equipment to 
which the Software upgrading package is applied, and 

an upgrading identification in the table of upgrading iden 
tifications is used to identify the system configuration of 
the medical equipment. 

11. The server of claim 9, wherein, the machine readable 
instructions further cause the processor to: 

acquire an upgrading identification file of the medical 
equipment, the upgrading identification file including an 
upgrading identification and an equipment number of 
the medical equipment; and 

generate the table of upgrading identifications according to 
the upgrading identification file. 

12. The server of claim 11, wherein, the machine readable 
instructions cause the processor further to: 

generate a table of configuration information of the medi 
cal equipment, the table of configuration information 
including the configuration for all of different system 
configurations of the medical equipment; 

calculate the upgrading identification corresponding to 
each of the different system configurations respectively; 
and 
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generate a table of system configuration according to the 
table of configuration information and upgrading iden 
tifications, the table of system configuration being used 
to generate the software upgrading package and indicate 
the system configuration corresponding to each of all the 
upgrading identifications. 

13. The server of claim 12, wherein, 
each of the system configurations comprises information 

about a plurality of hardware components and informa 
tion about a plurality of Software modules, and 

the machine readable instructions further cause the proces 
SOr to: 

for each of the system configurations, connect the prod 
uct code of each of the hardware components and the 
name and version of each of the software modules in 
a preset order to form a string, the product code cor 
responding to the model of each of the hardware com 
ponents; and 

calculate the hash value of the String as an upgrading 
identification of the system configuration. 

14. The server of claim 12, wherein, 
the upgrading identification file further comprises times 

tamps, and 
the table of upgrading identification further comprises 

association between the timestamps, the upgrading 
identifications and the equipment numbers, and 

the machine readable instructions further cause the proces 
SOr to: 

receive a query request for transition history of system 
configuration of a second target medical equipment, 
and determine a second target equipment number cor 
responding to the second target medical equipment 
according to the query request; 

when there is a plurality of second target equipment 
numbers in the table of upgrading identifications, 
determine the upgrading identification and timestamp 
corresponding to each of the second target equipment 
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numbers according to the association between the 
timestamps, the upgrading identifications and the 
equipment numbers; 

query the table of system configurations and determine 
the system configuration corresponding to the 
upgrading identification in association with each of 
the second target equipment numbers; and 

compare the system configurations corresponding to 
each of the timestamps respectively to acquire infor 
mation about transition history of system configura 
tion of the second target medical equipment corre 
sponding to the second target equipment numbers. 

15. A medical equipment, including a processor configured 
to execute machine readable instructions corresponding to a 
control logic for second data processing stored in Storage 
medium, the machine-readable instructions, when executed 
by the processor, cause the processor to: 

acquire first target upgrading identifications carried in a 
Software upgrading package for to be unpacked; 

compare a second target upgrading identification corre 
sponding to the system configuration of the medical 
equipment with each of the first target upgrading iden 
tifications; and 

if the second target upgrading identification is consistent 
with any of the first target upgrading identifications, 
unpack a software installation package to upgrade the 
medical equipment. 

16. The medical equipment of claim 15, wherein, if the 
second target upgrading identification is consistent with none 
of the first target upgrading identifications, the machine read 
able instructions further cause processor to: 

acquire difference information describing the difference 
between the system configuration corresponding to the 
second target upgrading identification and the system 
configuration corresponding to each of the first target 
upgrading identifications; and 

reject the unpacking of the Software upgrading package 
and indicate the difference information to the user. 

k k k k k 


